R atroot (Acorus americanus (Raf.) Raf.
[Acoraceae]), also known as sweet flag or calamus, is an herbaceous, boreal wetland species that grows to about 1.5 m tall. It has bright green, lanceolate, basal leaves that grow from a rattail-like rhizome but can most easily be recognized by its sweet aromatic scent and its yellowish-brown spadix that projects from the flowering stalk approximately three-quarters of the way up the stem. It naturally reproduces from seeds and rhizomes, the latter sprouting off shoots and roots at each node. Ratroot is widely distributed in North America; across Canada and south to Texas and Florida as an emergent species in marshes, shallow ponds and lakes, stream edges, and ephemeral streams and swamps (Moss 1983) . It is often found as a component of floating cattail (Typha latifolia L.
[Typhaceae]) mats. In northern Alberta, this plant flowers from July to early August, and seeds ripen in mid to late September. Flowers arise in a spadix borne laterally on a leaf-like flowering stalk. The spadix consists of many small, yellow-brown flowers that develop into small hard capsules each containing several (3-6) seeds. Seeds are cream-colored, lentiform, and approximately 3 mm in length.
Wetlands are, and will be, significant features in reclaimed landscapes in the oil sands region of northeastern Alberta, Canada. Interest in growing and establishing ratroot in constructed wetlands is heightened as it is a culturally significant plant to local Aboriginal peoples (Motley 1994; Marles and others 2000) . It is one of the most widely known and utilized of all their medicinal and food plants. Ratroot is also ecologically significant. It provides food and cover for waterfowl, and rhizomes provide a food source for small mammals such as muskrat (Bush 2002) . Ratroot has been recommended for use in revegetation of disturbed and created wetlands; however, little information is available regarding propagation of this species. Although natural ingress by select aquatic species has been observed, ratroot has not readily colonized any constructed wetlands or compensation lakes on reclaimed oil extraction sites in this area.
S E E D L I N G P R O PA G AT I O N Seed Harvest
We harvested seeds from natural sites within the Municipal District of Wood Buffalo (northeastern Alberta), in early to mid-September, by cutting or plucking the entire seed head (spadix) from the stalk and placing it into a breathable bag (for example, Tyvek). Bagged seed heads are spread out in a warm (20 to 25 °C) dry location. After they have dried, individual capsules come away from the stalk with ease. Each head contains between 1700 and 2700 seeds (492-652 capsules/head with an average of 3-4 seeds/capsule).
Seed Treatments
We extract seeds using a combination of sieves (Standard Testing Sieves, Fisher Scientific USA). We break apart capsules by scrubbing them on a No. 8 sieve (2.36 mm opening), catch seeds in a No. 18 sieve (0.1 cm opening), and finally we winnow the material. Seeds are stratified on moistened batting for 4 wk at 2 to 4 °C in a refrigerator.
Seedling Culture
In early spring (mid-February to early March), surface-sow seeds into trays (28 cm wide × 54 cm long × 6.7 cm deep) filled with 100% blonde Sphagnum peat moss adjusted to pH 5.5 to 7 with lime. We incubate the seeded trays in the greenhouse at temperatures of 25/15 °C. Seedlings begin to emerge in approximately 10 d but can continue for a period of up to a month. Emergent seedlings are pricked-out when they reach about 3 to 4 cm and are transplanted into Styroblock containers 620A (5.9 cm diameter with 1.8 cm diameter drain hole, 20 cm deep, and a volume of 440 ml; Beaver Plastics, Acheson, Alberta) ( Figure 1 ) filled with the same medium as used in the seeding trays. Irrigate seedlings daily and keep moist (based on visual inspection). We fertilize plants every 2 wk with a complete fertilizer to provide 117 ppm nitrogen (N), 77 ppm phosphorus (P), and 165 ppm potassium (K). Plants are fertigated until excess solution flowed from the plug. Seedlings can be outplanted in late spring to early summer (< 4 mo after emergence), although better establishment results from larger seedlings, making overwinter storage beneficial. Small seedlings can be grown-on in the greenhouse into late fall at which time the shoots are cut back to a few cm, the blocks wrapped in plastic, and stored frozen (-3 to -4 °C) over winter. Place the Styroblock containers back into the greenhouse in February or March, allowing the seedlings to grow on until late May or June resulting in larger plants. Prior to outplanting, excessive top growth can again be trimmed by one-to two-thirds if plant height exceeds 30 cm.
V E G E TAT I V E P R O PA G AT I O N Rhizome Harvest
Rhizome sections (up to 20 cm), with attached roots and leafy shoots, are harvested from natural sites in mid-June. We trim back all mature leaves by approximately two-thirds in the field, place rhizomes in plastic containers to retain moisture, and transport them under cool conditions to the greenhouse. Larger rhizome pieces (10-15 cm) are planted in pots of blonde peat (as described previously) whereas smaller sections are planted in Styroblock 1015A containers (10 cm diameter with 2.5 cm diameter drain hole, 15 cm deep, and a volume of 1000 ml). These divisions are between 3 and 10 cm long with at least one leafy shoot and some roots. Fertilize plants in the same manner as seedlings (saturated with a fertilizer solution of 117 ppm N, 77 ppm P, 165 ppm K).
Rhizome Culture
Cuttings grow quickly and produce large plants with numerous shoots and roots, and many produce elongate rhizomes up to 20 cm in length during the next 8 mo. The resulting large plants are further divided in late winter; we place 3-to 10-cm rhizome pieces, with at least one small leafy shoot and a few roots, into 1015A Styroblock containers. Resulting plants are maintained in the greenhouse until June at which time they are sufficiently large and robust to be outplanted, removing excessive shoot growth by up to two-thirds as needed to achieve an approximate height of 30 cm.
Larger plants remaining after cuttings are taken can be planted into large (1.22 m 2 ) frames filled with the same media and maintained in the greenhouse as stooling material. Generally plants produced by rhizomes are fast growing and do not require overwintering prior to outplanting, but stock can be put into cold storage (-3 to -4 °C) as described above for seedlings.
O U T P L A N T I N G
We outplanted into various constructed wetlands in June along moist shorelines and into water depths up to 30 cm. Survival is very good (> 80%), with some larger plants (generally those produced by rhizomes) flowering and producing seeds in the first year. By the second year, most plants are flowering.
S U M M A R Y
Ratroot is of particular importance to Aboriginal peoples of North America and as a food source for wildlife. As its habitat is impacted by oil sands operations, care is being taken to ensure it remains part of boreal wetlands in future. Plants can be multiplied relatively quickly in the greenhouse by either division of rhizomes or from seeds. It is already included in the shorelines of several constructed wetlands and compensation lakes in northern Alberta.
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